Seizure activity results in a rapid induction of nuclear factor-kappa B in adult but not juvenile rat limbic structures.
Previous studies have indicated that increased formation of oxygen free radicals is likely to participate in the cascade of events leading to neuronal damage following kainic acid (KA)-induced seizure activity. As reactive oxygen species are involved in signal transduction pathways leading to nuclear factor-kappaB (NF-kappaB) activation, we examined the effects of KA treatment on the activation of NF-kappaB in adult and juvenile rat brain. For comparison, changes in two other transcription factors, activator protein-1 (AP-1) and Sp1, were also determined. In adult rat piriform cortex and hippocampus, significant induction of NF-kappaB was observed at 4 h after KA injection, and the maximal increase was reached at 8-16 h posttreatment. NF-kappaB binding activities returned to control levels by 5 days after injection. NF-kappaB binding activities were slightly decreased in adult rat cerebellum at 8 and 16 h after KA treatment. In the juvenile rat, no significant changes in NF-kappaB binding activity were observed in piriform cortex, hippocampus, and cerebellum after KA injection. Changes in AP-1 binding activity were qualitatively similar to those observed with NF-kappaB in adult but not juvenile rat brain, as AP-1 was significantly induced in juvenile piriform cortex and hippocampus following KA injection. On the other hand, little or no changes in Sp1 activity were detected in adult and juvenile rat brain. Our results provide further evidence that oxidative stress participates in neuronal damage resulting from KA-induced seizure activity.